Coronary artery fistula draining into lung parenchymal vasculature has not been reported. Herein, we describe a case of an 81-yearold woman who presented with a localized pulmonary edema on right upper lobe associated with coronary fistula emptied into vasculature in right upper lobe. She underwent transcatheter closure of the fistula with an Amplatzer Vascular Plug 4, which resulted in complete occlusion and improved localized pulmonary edema.
INTRODUCTION
The incidence of coronary artery fistula is low. Coronary artery fistula usually exists between a coronary artery and a cardiac chamber or another vascular structure [1, 2] . Coronary artery fistula draining into lung parenchymal vessel is hard to find. Significant coronary artery fistula has usually hemodynamic change. Because of this, coronary artery fistula considered to be closure [3] . In the past, open heart surgery is treatment of choice, but transcatheter closure technique is a valuable alternative to surgical closure nowadays [3] . We experienced and describe a coronary artery fistula originated from right coronary artery (RCA) and draining to pulmonary vein, into right upper lung field, which was causing localized pulmonary edema at right upper lobe (RUL).
CASE REPORT
An 81-year-old woman presented to emergency department of Soonchunhyang University Cheonan Hospital with progressive dyspnea. She had a medical history of hypertension and atrial fibrillation. So she had been receiving aspirin, irbesartan, digoxin for ten years at primary clinic. On admission, she was afebrile and chest auscultation revealed crackles at the right upper lung field. Her electrocardiogram showed atrial fibrillation and diffuse non-specific ST change. Echocardiography showed preserved ventricular contractility, moderately enlarged left atrium, and small amount of pericardial effusion. Chest X-ray revealed infiltration at RUL, cardiomegaly, and slight pleural effusion (Fig. 1A) . Her troponin-T was normal and brain natriuretic peptide was elevated at 2,181 pg/mL. On hospital day 3, we performed chest computed tomography (CT) and coronary angiography. Chest CT showed patchy consolidation and ground glass opacity in RUL compatible with localized pulmonary edema (Fig. 1B) . On coronary angiography, we found a high-flow coronary artery fistula originating from the ostium of RCA and draining into the right upper lung parenchyma ( Fig. 2A-C ). After treatment with torasemide, spirololactone, low-molecular weight heparin, candesartan, and carvedilol, the patient responded with slightly symptomatic improvement of dyspnea but showed persistent RUL infiltration on chest X-ray. We decided to close the fistula because we thought that hyper-perfusion by the high-flow fistula Heartrail catheter was inserted within a 6F JR catheter for better backup support, and was then placed with its tip at the mid-portion of the fistula, a 6-mm AVP 4 was loaded and delivered into the fistula (Fig. 3A) . Afterwards, the plug was released from the cable.
Although the fistula was not occluded immediately, selective angiography by means of a guiding catheter 5 minutes after plug deployment revealed complete occlusion of the fistula at plug level (Fig. 3B) . No periprocedural complications occurred and RUL infiltrate on follow-up chest X-ray dramatically improved (Fig. 4) .
One week later, the patient was dyspnea-free and in excellent con- 
DISCUSSION
Coronary artery fistula usually involves a communication between a coronary artery and a cardiac chamber or another vessel [1, 2] . The clinical features of coronary fistula, which depend on the size and the site of drainage of the fistula, range from asymptomatic manifestation to myocardial ischemia or congestive heart failure [4, 5] . In medical literature, report of coronary fistula draining into lung parenchymal vasculature is difficult to find. To the best of our knowledge, our case is the first report of coronary fistula draining into lung parenchymal vessel causing localized pulmonary edema at the consistent site of fistula drainage. Localized pulmonary edema has been amply described in the literature in relation to various mechanisms [6, 7] . In our case, as a possible mechanism of localized edema, we suggest that regional overflow into RUL due to highflow fistula may cause alveolar flooding, responsible for localized edema formation. The closure of coronary fistula has been recommended in order to prevent complications such as myocardial ischemia, congestive heart failure, arrhythmias, and aneurismal dilation [5, 8] . The advantages of the transcatheter approach include less morbidity, lower cost, shorter recovery time, and avoidance of thoracotomy and cardiopulmonary bypass [9] . Careful choice of optimal closure device, which depend on various size and location of fistula, is very important for successful transcatheter closure, although given recent advances in transcatheter techniques, most coronary fistula can now be closed via transcatheter intervention.
In comparison with many other devices that were previously used for the occlusion of coronary fistula, the Amplatzer Vascular Plug affords several advantages, including ease of delivery, a wide range of device sizes, and the opportunity to reposition the device safely during and after initial deployment [10] . In our case, the fistula was relatively small and tortuous. So, we selected the AVP 4 because of its small profile and ease of use for tortuous vessel. Our case is of particular interest, in that the high-flow coronary fistula caused localized pulmonary edema which was firstly reported case and firstly performed transcatheter closure with the AVP 4.
In conclusion, patient with a coronary fistula draining into the lung parenchymal vasculature can cause unusual localized pulmonary edema. In this situation, transcatheter closure or surgical ligation should be considered to prevent aggravation of heart failure. Optimal result of our case suggests that it is feasible and safe to apply an AVP 4 for transcatheter occlusion of relatively small coronary artery fistula. The standardization of this approach, however, will require study of a greater number of cases with longer follow-up periods.
